Characterization of the human c-K-ras gene promoter.
The promoter of the human c-K-ras gene has been characterized by deletion mutagenesis in concert with stable and transient expression gene transfer experiments. The transcription initiation sites were determined by S1 mapping and RNase A protection experiments. The c-K-ras promoter region is rich in G + C, lacks TATA and CCAAT boxes and contains sequence similarities with other house-keeping genes such as the dihydrofolate reductase (DHFR) and the epidermal growth factor (EGF) receptor genes. The promoter of the c-K-ras gene consists of multiple elements and initiation of transcription occurs at multiple sites. A 54 bp DNA fragment immediately upstream from the 5' end untranslated exon controls the position of many of the transcription initiation sites and direct sufficient transcription for transformation of NIH3T3 cells. However, these sequences can be replaced by other upstream sequences which are required for optimal gene expression. In addition, sequences overlapping with the 5' end untranslated exon and therefore downstream from the major transcription initiation sites are important (although not sufficient) for transcription because their deletion greatly impairs the promoter activity of the upstream elements.